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Tentative Agenda for Best Practices in the Energy Transition: A GCTEF-
Affiliated Expert Workshop on Combatting Climate Change

Overview: The Global Cooperation and Training Framework (GCTF) plus the United Kingdom
present a workshop designed to bring together thought leaders, policymakers, and experts from
various economies, including the United States, Taiwan, Australia, and the United Kingdom, to
share insights, experiences, and best practices in the transition to rencwable energy and the
broader fight against climate change.

Date: May 2, 2024

Location: JW Marriott Kuala Lumpur
8:30  Registration/ Light Breakfast
9:00 Welcome by Hosts

9:05 Remarks by Representative Pheobe Yeh, Taipei Economic and Cultural Office in
Malaysia

9:15  Welcoming Remarks from U.S. Ambassador Edgard Kagan
9:20 Keynote Speech

UK High Commissioner Ailsa Terry Keynote
9:50 Coflee Break
10:05 Session One - Future Trends in Renewable Energy: Taiwan and Australian

representatives will discuss technology developments and policies driving the future of
rencwable energy. Expert speakers will highlight technology developments, policies,
funding, and regulatory frameworks that drive the energy transition in Taiwan, Australia,
and Malaysia.

11:15 Session Two - Expert Talk: Subject matter experts will discuss Taiwan's experience
growing its offshore wind ecosystem as part of a broader transition to rencwable energy.

11:45 Coffee Break
12:00 Session Three- Comprehensive Financing Strategies for Renewable Energy Projects:

This session will highlight their initiatives, funding mechanisms, and ongoing support for
sustainable energy development via a panel featuring banks from the United States, UK,
and Malaysia that delves into how these institutions navigate government regulations to
promote investment in green projects. The panelists will discuss innovative financing
strategies, market incentives, and the crucial role of regulatory frameworks in
accelerating sustainable finance.

1:30 Lunch
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Taiwan's offshore wind policy

Ju-Min Cheng,
Duty Director, Renawable 4 spactive Energy Development Division
Energy Administra Ainistry of Economic Affairs
May, 2024
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Renewable Energy Trends:
Towards a High-efficiency, Digital,
and Decentralized Future

Ming-Shan Jeng

Deputy General Director

Green Energy & Environment Laboratory (GEL)
Industrial Technology Research Institute (ITRI)
May 2, 2024

CTRL TRIHTRET

ITRI Introduction

* Foundedin 1973, Industrial Technology Research Institute (ITRI) is a nonprofit research
organization that develops innovative technology and service for the industry.

Total Staff: 6,336 r+ines Total Patents reussee Industry Services u
Ph.0.:1,285 32,405 ProvidedServices 18,263
Transferred Technologes: 566
Master: 4,020 Stortups &
Bacheior: 1,031 New Business Units rouse Incubatees ruoss
Alumni: 27 864 165 224 " IR
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ITRI’s Office Locations

ITRI Japan Office
[ ITRI
Iralisde il T

Sy
Craverueern

ITRI s;ﬁuzéfsta;iall:ﬁ;c;e
J

/ \ o

Market Intelligence,

¥ Ak IP Licensing, Industry Service,
Profession Training

Start-up Incubation

Information and Biomedical Technology

Communications g @ and Device

— .
Electronic and — 3 Mechanical and
Optoelectronic System -+ Mechatronics Systems

s TotalEmployees
Material and Chemical  f& Green Energy in GEL
and Environment 1082
Ve =

Energy Efficiency

* Smart Energy-saving System

Low-Carbon Environment
* Sustainable Environment

* Low Carbon Energy andEnergy ‘ \ Y | } * Energy-saving Equipment

Storage

Environmental and
Energy Policy

* Policy and Promotion

Electrical Energy System
* Photovoltsics PV)
* Grid and Power Electronics * Green Energy Industry Promotion
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I Global Renewable Energy Development Trends
[l Taiwan’s Renewable Energy R&D Development

[ Hydrogen: The Next Frontier of Clean Energy

[ Concluding Remarks

Net -zero Goal Drives Robust Growth in RE

Renewables must triple by 2030to be on track with major net zero scenarios.
In 2050, solar power and wind power will be the dominant source of generation. Geothermal,
occean and bicenergy will also play significant role in power generation.

* Investment has shifted from fossil fuel to clean energy (renewables, hydeogen, energy efficiency
improvement, grids and storage, etc.)

Development Trend Investment Trend

1.5°C Scenario B tinae porgy W Fonst s
35000 puctiid & Comntioals P—
. N Massive Investment Shift
g s0000 o o in Ener|
" gy Landscape
E I} Wing anshore
z o ﬁ Wind alfshane

O Concentrated solar power

20000
§ Sow e
15 O 14,482 @ Bicanengy
P - @ Hiydro (excl. pumped)
@ Nucles
© 5p00 - B Mstursl gas
. = o o
o ® ceal

2020 2030 2080

e o0 - ieseaticead Gty Sy (2024]

1|

2% un 2
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Imagining the Future of Energy System

Decentralization

* Electrical poweris shifting from “Grid
Centric” to " Customer Centric”

* The growing Al application is
revolutionizing energy sector
GHoballin Energy Markel

ey S, 75737500 RS Bl ]
"

Wk e

3{)1%

11 s
- = .
- - - .

e T T ]
S A e feenny Waros Treedi: Towands USD 53,4 8 by 2043 (20049

Compound Annusl Growth Rats I

S UMITED EMERGY WEMTURES

Resch High-Efficiency Solar call

- - !-” WTyps aell B85
= = = i‘ 23-24.5%

E
i

* Need innovative technology to improve i-
energy efficiency and powergenerstion i

- Snoren < (TR, 2023 =]

R&D Plays an Important Role in Net-zero Emissions

*  More than 400 technologies are needed, nearly 1/3 are still in the developing stage.
* Reachinginternational energy and climate goals requires a “sharp acceleration in clean energy
innovation”

T u Behaviour
]
On the market
0 ¥ Mature
» Market uptake
15 - Under development
» Demonstration
30 W Large prototype
45 . m Small prototype/lab

2030 2050

St BEALI0Q ), MET 2800 BY 2060 A ROADMAF FO THE GUOSAL ENERGY SECTOS.

R&D Plays an Important Role in Net-zero Emissions

*  More than 400 technologies are needed, nearly 1/3 are still in the developing stage.
* Reachinginternational energy and climate goals requires a “sharp acceleration in clean energy
innovation”

T u Behaviour
]
On the market
0 ¥ Mature
» Market uptake
5 J— Under development
» Demonstration
30 W Large prototype
m Small prototype/lab

2030 2050

St BEALI0Q ), MET 2800 BY 2060 A ROADMAF FO THE GUOSAL ENERGY SECTOS.

PR
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Taiwan’s Renewable Energy R&D Development

Taiwan 2050 Net Zero Policy and Strategy

* Taiwan 2050 net-zero committed by President Tsai in April 2021.
* National Development Council released Pathway to 2050 net zero in March 2022,
= A challenging goal that calls for multi-disciplinary collaboration and innovation.

W 4 Major Transition Aspects:
Energy, Industry, Lifestyle, Social

®
it
B 2 Governance Foundations: =
Technology R&D , Climate Legislat o
=
12 Key Strategies:
m >
3 it | Elegtricity
o Electricity 5 i _
g | Renewables 60-70% |
Green Lifestyle A 139 Mt | Hydrogend-12% |
) = Gad » CCUS 20-17%
ring & Effidency 1. Green Finance - __ Pumped oragel%
12. lust Transition _—— l Forest -2L4 Mt ] [ E 225ME ]
SINkS  wgt Evinsions 1 265,6M1 INET CCUS

Solar Photovoltaic Development

= Given the limited land availability in Taiwan, high-efficiency module has been the &w i
RE&D focus in order to generate the most electricity from limited land. 200 m
. El)iversesvmbiclrsisa;:llplicatiunsa?d smart O&M Il:u increase the benefits, suchas s m
fishery-PV, agrivoltaics and floating photovoltaics.
2090 m

TOPCon solar cell Perovskite-silicon Tandem Cell 2050 40""‘80
= 24% efficiency = 25.1% Efficiency {yer) GW y
= upgraded from existing = Perovskite-silicon AT type

production fines tandem architecturs

Dual-use Solar Photovaltaic System PV System 08 M
Integrated economic model W | DroneinspectinPV system
= Combining aquaculture or :| = Image data combine with Al
agriculture with PV system recognition to manitar the

aging lewel of the system
=
o

EM: Opaation amd Marleaeo

TR T
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Offshore Wind Power Development

* Taiwan straitis a world-class site for offshore wind farms.

* Three phases of developing offshore wind: demoenstration, potential site selection, zonal
development.

* Application of machine-learning and other Al techniquesto achieve accurate prediction
of wind power generation, and intelligent O&M will be R&D focus.

* Long-term environmental data
= Annual power generation
estimates

* 168-hour metocean forecast

Smart power dispatch
Early warning system

Drone inspection Sea Cable Monitoring Wind Turbine Construction Early Warning

Geothermal Base-load Energy

Taiwan is situated inthe Pacific Ring of Fire, possessing abundant gecthermal resources.

Precise geothermal capacity testing system and geothermal potential assessment to
reduce theinitial investment risk.

Remote reaktime monitoring and FOD (fault detection and disgnosis) of power plant
components to achieve intelligent power plant management.

Smart Production Testing System Intelligent Geothermal Power Plant

S aiomstowss  The world's first precise

Taehing Smart Cloud-based 0&M
tyriem testing system | E B .
Dt '

* High precision|amrar <0.5%]
* Integrated alkin-onecabin
* Rapid =ampling

Geothermal Potential Assessment

= 3D conceptusl model of the
reservoir

= Slim-hole Drilling & Logging
for geological and
groundwater investigation

* Remote monitoring system
* Pre-dizgnosizof thecomponentheslth conditions. TR
* Reservoir operstion, maintenance and management F = >

Enabling RE Reliability — EMS and Energy Storage &

+ EMS (Energy Management System) and energy
storage are crucial to ensure stable electricity
supply, especially ina decentralized system.

* Applicationof Al techniques helps improve the
system operation.

since 2017 in ITRI south campus

ITRI's Prototype of 1 MVA PCS for
Energy Storage System
o

430kW Solar PV - Smoothing of solaroutput

- 500kW/1MWh ESS - Control of smartinverter
— 5kW Biomass generation — Power flow control at
— 200kW Backup gen. interconnection point
« - Load 150~700kW - Peak reduction of load
- ESSPCS = Solar PV Inverter I
100~1000 VA - 5~200 kVA | 7
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Hydrogen: The Next Frontier of Clean Energy

Global Trend of H, Application and Production

= Hydrogen is vital for achieving net-zero emissions or carbon neutrality goals globally.
= Hydrogen applications mainly include power generation, industry usage, and transportation.
= |EA forecasts that global hydrogen demand is expected to reach 430 million metric tons in 2050.

Trend of Hydrogen Application Sources of Hydrogen
500 500
400 % 400
£ L 1%
T 300 X T 300
= =z
200 [ oees 200
15% %
11% 3 Transponation . [ Green Hydrogen
o mi B = e B
o a5 23% 2% [ Petrochemical o e HE 2% [ Gray Hydrogen

2030 2050

Seurca | BEA (2023)

Hydrogen Development Priorities Across Nations

Technological Advantage

=
J:Pa: Technology Export Self Production & Use
+®, * Industrytechnological capabiliies * Sizable domestic industry & market us
Korea * Leadersinapplictions * Made inlocal policy - z
- China =g
German 3
> 2
w
& g
[EM  Giobal Trade Hub S ! . dl 3
Singapore * Playregional hubfar hydrogen * Switching from fossil energy anads o
trade & applications +  Abundant renewable energy
— resourcesand extensive land Australia
] _ - N
Netherland space & coastline for export
A J Chile
Geographical Advantage F IRl

Zource - ITRI Hydrogen Team, 2023
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Hydrogen Plan in Taiwan &

Short-term Mid-term Long-term

{2022-2030) {2030-2040) {2040-2050)

Evaluation & A Commercial
validation [EEmETE applications

P appiication
~ = Hydrogen/; i3 CO-O don technology (power generatar batker]
': = Low-carbon emissions industrial processes lesl industry, petrochemical industry, electranics industre]
t*?i Distributed power systems and heavy duty vehide demonstration fuct coll = 1000w and figh effcency stack]

Infrastructure

-E and jon of the infrastructure
{3506 700k2r refuciing station, LHZ receiing terminal evaliation, pipeiine caating]
-h‘.::."“ - High-quality compressed air storage tank | >700sar | and key component i vakel
Iﬁ‘aq-q‘ﬁ Flow metrology, Hydrogen quality metrology standard and certification.
= Hydrogen safety & performance test and certification

H, Sources

= High-effidency electrolysis technology RED and o ration (e electrabeshs stack, clectrode material, satems]

‘U i_ = Demonstration and verification of fossil fuels produdng blue hydrogen with ccus
[L=1=5]] + pecomposition of recyded substances or purified industrial by-product to produce hydrogen

ITRI’s International Partnerships in Hydrogen ®

[ Fostering Technological Advancement Through International Collaboration |

Transport
Pipeline Detection

* AIST u7y, GEL/CMS/ISTI o7
* Hydrogen leskagedetection

Application

Decentralized Electricity

Production
Green Hydrogen Production

* Tokuyama 7, GEL/MCL/ISTI 7=y
* AEM electrolysissystem

Liquefied Hydrogen Terminal

* Kawasaki 47, GEL/CMS/ISTI jra) G G Sramey ancl Smvimcmmunt Siwrch: Libuicais, (150 * GEL (7w, Asia Hydrogen Energy/Chinese
* High pressure hydrogen storage :'," ki, :,:“_.u Teckeokney ,,,,_,‘:‘s_';w(_r‘ ™ Petroleum Corporation (1w ,etc.

ON: Comter fov Mot Suandeds, (TR * 25 kW SOFC r
AST- Matord it o Adwecad induaxid Samce and Takouky, Mg ~

demonstration

Shalun Hydrogen Demonstration Site in Taiwan @

Partnering domestic and overseas manufacturers to establish Taiwan‘sfirst comprehensive
hydrogen energy demonstration park by 2025

cnery storoge

Hundred-Watt Scale Composite Energy Storage
Bectrolyss Hydrogen Management  Control System -
Production System Hydrogen/Battery Control
Verification

. | Transportation /
H; Production - - - = i Infrastructure
Vehicle Applications and Planned

Location for Mobile Hydrogen
Refudiing Stations

Power Generation

Hybrid Fued Cell Power
Generation System §
Veification ® Enorgy Generation - PV 1MW - Fuol Coll 30 kW ® Encrgy Saving: Groen buliding Test pladorm

® Energy Storage - 0 ¥W/200 ¥Wh ® System integration and detribution: Energy conter

Hydrogen storage area
(350 bar)

PR

SOFC. Salid (edad Fud Cdl NG: Nt Gas. NG Liouefiod Mutural Gas
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Innovating for a Better Future

Achieving net-zero emissions by 2050 is a global consensus
Energy transition relies heavily on the deployment of RE
Digital thinking helps create high-value applications

Hydrogen technology needs global cooperation to accelerate the
progress.

Photo: Green Energy Technology Demonstration Site in Shalun

CITRL TRIHTARRNT
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Renewable Energy

M 2 M Becky-Jay Harrington 43 % Climate Change as a Future Trend of

Climate change as a Future Trend of Renewable Energy

Presented by Becky-Jay Harrington

2 May 2024

Partnerships for
> 4 INFRASTRUCTURE

Australian Government

1. Climate change has profound impacts on
the energy system.

Water availability for hydro Demand spikes due to
Physical climate ‘and thermal generation heatwaves
impacts and
disaster risks Disrupted fuel

Grid damage + blackouts due to
extreme weather

supply chains.

Decarbonisation:
a key driver of the
energy transition

security concerns

$190 BN p/a

Energy system investment for

Wind & Solar

Are now cheaper than fossil fuels in

Asia in IEA's many parts of the world, and are
Development Scenario successfully being integrated into grids
Security Critical minerals

Southeast Asia has a major role to play
in supplying the critical minerals needed
for the global energy transition

A fast energy transition will reduce oil
and gas imports and improve balance
of trade

Yl orioersipe oo
I\ INFRASTRUETURE

Cliate and E

3. Attract investment, create jobs & address energy

2.

nergy Sysiems

4. Enabling an environment for well-managed transition

Seizing Opportunities in the Global Energy
Transition to Tackle Climate Change

75% Net zero

—(
Global GHG By 2050 to limit global
emissions warming to 1.5°C
today
D P & e (4t \u
Coat o aas Electifcation \_Renewables /  Storage

Clear vision & direction of travel

Policy, regulatory & institutional frameworks

Mobilise investment + green the financial system
Whole-of-government whole-system approach

Embed climate & disaster risk into policies, planning + decisions
Innovation. Research, development & deployment

Pursue a Just Transition and GEDSI outcomes

Engage citizens and convene stakeholders

Clarification of terms — energy system resilience

Resilience

Climate Change

Energy
Fransition

Energy System

People &
environment

.—I Partnerships for
INFRASTRUCTURE

Resilience
Resilience has long been embedded in good energy system
planning practices. It refers to the ability of a system to resist,
absorb, accommodate to. and recover from the effects of a
hazard in a timely and efficient manner. Resilience differs
from, and extends beyond. other industry risk management
definitions of ‘reliability’ and ‘security’.

Climate Change

Long-term shift in global climate patterns resulting in
widespread physical changes to the planet. A hotter world is
caused by anthropogenic GHG emissions from human
activity. Driven by, and driving changes in society, the
environment.

Energy System

The global energy system is the interconnected network of
energy production, distribution and consumption at a
worldwide scale. Encompasses all sources such as fossil fuels,
renewables and nuclear, along with the infrastructure and
technologies to deliver this energy to homes, transport,
industry and businesses.
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Climate Change in Australia

Australia is especially vulnerable to the impacts of

climate change. ) 42
1 5 The frequency of extreme
* Record-breaking hot days and larger, more frequen & g Bl Feat events s increasing.
bushfires ‘é.‘g 35
8w
» More intense, heavy rainfall causing frequent and c ; 30
more damaging floods £9 55
: 2 : 53

» Mass coral bleaching on our heritage-listed reefs E - -

» Rising sea levels and coastal erosion. E: E -
28 g
g2
"E 'g 10 ;
] 7
B o o il
S ¢
I T P .1||,l..||.|.|u|||| il I AT

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Different pathways to net zero energy, but all require electrification,

renewables and a strong shift away from coal

1000 AL L IYERG . e e

8 pesmm eSS, STEPS
§ - e Seaa
800
Other
600 Buildings
= Transport
400 Industry
m Electricity
200
2010 2020 2030 2040 2050 2060

IEA. All rights reserved

Total CO; emissions peak around 2030 in the APS at a level that is about 10% lower
than in the STEPS in the same year; by 2040 emissions are 10% lower than today

Im_rartnerships for
ﬂ’ INFRASTRUCTURE 4

Electricity system (including Renewables) vulnerability will become

increasingly important as more of the global economy electrifies

Climate/Extreme

o 5 : E Tnnﬂ::uhn
. eneration a
Climate hazards impact all parts of electricity Wonthar. sk 1 Distribution

systems:

« Generation Rising Loss of efficiency in Reduced grid efficiency, . "otential power outage
temperature/ thermal, solar, hydro = 0 transmission losses > evenas demand for
water scarcity generation 9 cooling rises

* Transmission & distribution networks

.
Demand Rising sea Inundation of coastal Inundation or Coastal communities,
level/storm generation and grid = dnsr:ohonloi \ines => mini and microgrids
Without action, these impacts will worsen as global i intrasiuctite D
temperatures increase.
Extreme Port and road closure, Power outage may

Aboveground systems

> 3
at risk of disruption impact critical services

such as healthcare

Yet many countries do not yet have robust climate shocma/hioh efficiency of windand =
. s peeds solar energy impacted
change risk assessments or resilience plans.

Existing operational quidelines, codes, equipment
Operations €————  standards, personnel trainings may fall short of ~ ———>
addressing climate risks

.ﬁ artnerships for Source: Rocky Mountain Institute (2021) s
’ INFRASTRUCTURE
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Renewables can help to diversify energy supply, in turn supporting

climate resilience and energy independence goals

« Extreme droughts led to a significant decrease
in hydropower output in 2023, particularly in
China, the United States, and other economies.

« This shortfall in hydropower accounted for over
40% of the emissions increase as countries relied
more heavily on fossil fuels to compensate.

* Hydro capacity is expected to increasein the region,
with ambitious hydro development plans.

* Over reliance on hydro power can bring risks

« Renewables like solar PV can help mitigate these impacts
through diversification and by complementing hydropower.

+ Climate impacts on hydropower and resilience criteria
should be integrated into energy modelling and planning.

.ﬂku,n».w ps for
| @ INFRASTRUCTURE

Climate and disaster resilience measures are needed at asset, network

and system levels. Governments, utilities & regulators have critical roles.

Physical hardening e.g. underground power lines
Design parameters e.g. temperature thresholds
Retreat / relocation

Integrated resource and resiliency planning

System flexibility e.g. storage, demand side response, interconnection
Generation adequacy and diversity of sources

Grid resilience and redundancy e.g. microgrids and defensive islanding
System operations (e.g. security-constrained dispatch)

Regulation, incentives & governance

Climate risk assessments. Climate data &
scenarios. Uncertainty. Adaptive planning.

Resilience of interconnected infrastructure systems e.g. transport, telco
Land-use planning (e.g. impacts flooding, bushfires etc.)

Disaster response and recovery

Community resilience

|m_Partnerships for
’ INFRASTRUCTURE

And resilience needs to be integrated across a broad range of Government

functions. Utilities, regulators and communities also have key roles

Typical Government functions relevant to energy resilience (not all functions are included)

National cross- Grid Project life-cycle - generation \
sector strategies Energy T (1PPs), storage etc. »
N strategy, e ‘ Communities
(Adaptc_lt_lon planning & & energy
Plans, Resilience financial management, users
Frameworks, management system

operation

Climate etc.)

‘-1[- Partnerships for
i‘lNFﬁASTRUC'IURE
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Australia - A renewable energy superpower

Renewables will provide >80% of electricity in the National Energy Market in Australia by 2030

Rfene.wables & !arid Energy Electrifying
Distributed infrastructure efficiency Transport
Energy Resource investments
Critical Energy Sustainable
Hydrogen minerals system finance
resilience taxonomy

"II,L”Q’\HP\ Ships for
" INFRASTRUCTURE

Finkel Review —
South Australia’s 2016 blackout

Australia’s Electricity Sector Climate Information (ESCI) Project

Step 1: Establish the historical Step 2: Analyse climate Step 3: Assess potential
relationship projections impact

Awind farm near Adelaide
on a 1-in-10 year hot
summer day (current

A' \ 1 L climate) could expect an
‘ output of ~40% of
- X il - maximum.

1986-2005

In the future the outputon a
1-in-10 year summer day is
expected to drop to ~0%.

0 s

15 20

Electricity supply may be

0
Wied spasd ot 160 m from surface m 3™1]

Wind farm output as a function of
temperature and wind speed

2040-2059

The Bureau of Meteorology
CanESM2-CCAM RCP8.5

i soroeraips o
l INFRASTRUCTURE
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less reliable in a warmer
climate.



Australia’s Integrated System Plan (ISP)

Network projects in the optimal
d@velopm‘lntJ path P Consultation <  Considerations

Integrated
System Plan

Expected energy Optimal development
transition to 2050 path (ODP)

'Step Change" scenario)

Net benefits

|1|}‘.‘ Jrtnerships for 12
| @V INFRASTRUCTURE

Energy Regulator's role in building Energy system resilience

Resource investment
& planning Asset planning
& management

Contingency plannin
Climate forecasting 9 y g

hl,g Partnerships for
| @9 INFRASTRUCTURE

The huge levels of investment required for the energy transition offer

opportunities to address both the causes and effects of climate change

$ 1.8 Trillion global investment in clean i S e e e i 2018 2050
energy in 2023 (USD)
$25-30 BN for Southeast Asia in 2021

$ 4.5 Trillion annual global investment in
2030s to align with net zero by 2050

$190 BN p/a for Southeast Asia -

$ 1 00 B N annual global concessional

funding required to mobilise private capital ‘ I

This investment must be leveraged to integrate w020 EX)
resilience into infrastructure planning and delivery.

Low-emissions fuels Electricity generation @ Energy infrastructure End-use

"‘llhﬁd:wmmsl"g-’,l:\ 4
' INFRASTRUCTURE
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Climate resilient energy systems will be critical for achieving broader

economic, social and development objectives

&d

Makes economic sense + Builds social resilience and Critical to successful clean
supports development supports energy access energy transition
W remsrmenise 15
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Taiw_an's offshore wind policy

Contents

. Taiwan’s Energy Situation

and Policies

. The Achievement of
Offshore Wind in Taiwan

. Future Plan for Offshore
Wind in Taiwan

. Conclusion

88 5.&53&18
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Taiwan’s Energy Situation
and Policies
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v At

R Energy MiXum

96_9% Imparted 3. 1% Indigenous
. Orthers,
Crude Oil & NG 20.3% , 4 -
Petroleum EE‘;&
Products
43.8% Muclear 3.9% Biomass
13130 || and
{MLoE) Wl Indigenous Waste,
3.1% Solar PV, 41.2%
30.0%
Geother |
mal,05% Hydro,
Coal & Coal Products 9.2%
28.9%

Source: Energy Administration (2024}

EAEREAE

=w==.  Share of energy sourcesin
Taiwan power production

P“mmd T h H}'dl'ﬂ
Storage '@ﬁ:" 1.4%
1%
(el Coal-Fired :":;’;E
\ | a2.2% .
"\‘Ii ./
- Wind
LNG-Fired 2.2%
39.6% _
(%3
Oil-Fired Biomass
1.3% 0.1%
Geothermal
0.009%

Source: Energy Administration (2024}
EAEENE
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===~ Taiwan’s 2050 Net-Zero Policy

was announcedin 2022

2019 2050
" indusmy | T BTM |

Man- Building 3.3 Mr |
oty L

V' Hydrogen, bloenergy ! | Hydrogen, Biomass, CCUS
! | i, chmica s, cmer iy aed s priua, mmaed

-

Electrification
Incremed demand ~ ST

1]
1
i
i
): Decarbonized
1
i

Dle ctricity
[ I
Renewables 60-70%
Hydrogen 9-12%

Gas + COUS 2027
Pampad st 1%

L e e e e

866 Mt
Tramsportation 35 Mt

60-70%
Renewables electricity

Solar PV: 40-80 GW
Offshore Wind: 43-35 GW

Electricity

Electricity
139 Mt

"
4

Larbon ™ egrast-21.aMe | [ Forest-2z.5me |
Sinks

NET CCUS
B Mot Emissions - 2855 Mi
Uiniit - MT0O,2 T ~
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Energy Transition Policy by 2025

was announced in 2016

24.4%

14.1%
4.1% '
&

3.5%
P
2010 2015

g sEease

My of Euirsiowi ATwry

02

6.3%

2 l Increase LNG-fired

I Reduce Coal-fired

Achieve

I Increase Renewables

)

2023 2025 Nuclear-free

The Achievement of

Offshore Wind in Taiwan

€3 222277 Potential of Offshore Wind in Taiwan

Sha“ow Depth: 5-20m
% Area: 1,779.2 km?
Water

Potential: 3 GW

~ Deep Depth: 20-50 m
Area: 6,547 km*
Py Water

Potential: 43GW

Deeper Depth:>50m
E Water Potential: S0GW

Feasible:

1.2GW

Feasible:

10GW

Feasible:

> 10GW

G &

Fet. "Wind Resource Assezsment Handbook,” TRI, 2011
Wind Power Density(W/m2)
<100 [leco-s00 [llaco-000 12001300
[ 00 - 200 [7) %00 - 600 [ 900 - 1,000 ) 1,300 - 1,400
{1 200 - 300 [ 600 - 700 [ 9,000 - 1.900 (2] 1.400 - 1,200

57200 - 400 [ 700 - 500 [ 4,900 - 1200 » 1.500 9
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e Phase 1: Demo Incentive Program

B Incentives for Pioneers
W Subsidy for 2 Wind Farms (237.2 MW)

-

Taipower Demonstration Wind Farm .
+ Capacity: 109.2MW (5.2MWx21) -
+ Annual power generation: 410 GWh
+ Commissioned by 2021

Formosa Demonstration Wind Farm
+ Capacity: 128 MW [4MW x2 * 6MWx20)

» Annual power generation: 480 GWh

» Commissioned by 2019

88 S Phase 2: Zones of Potential

B Excludes sensitive areas, releasing 36 Zones of PotentiaIJ

36 zones of potential b

1:1.260,000

L Ll tﬂu (] PR B

r B oy By B

: s Bu D e R

y HyY s n |y

] u-n.n = M

B nen DEE>y s i

AR

- 1'/
Taiwan

maritime boundary =
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8 ==t Phase 2: Zones of Potential
Selection Auction
3,836 MW 1,664 MW

(2020 ~ 2024) Total 5.5 GW

g sEease

e Public-private Collaboration

Competent Authority: MOEA

LT D mI)

TATRAN POW ER COMPANY
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=== Supply Chain and Education center

- . Northern Taiwan:
Central Taiwan:
. ~| Taipei Port
Taichung Port
—

+ Underwater Foundation Manufacturing

'\-—\.._______

*  Wind Turbine Component Manufacturing ____, .

+ Nacelle Assembly
+ Maritime Engineering Training

Southern Taiwan:

/4 | XingdaPort

Hub for 0&M services and ST e * Underwater Foundation Manufacturing
Transportation Sy + Maritime Engineering Training

ChanghuaPort

16

Phase 3: Zones Development
MOEA works Closely with offshore wind industry

& Optimize mechanism
Round2 Round3

1l o G R 1.5 cwyr
y Expansion

100% IRP  Increased 4 60% IRP(r3.1)

Flexibility

Fully-Optional w2

g8 ARl

e Phase 3 Zonal Development - R3.1

5 wind farms have signed the administrative contracts.

o
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Phase 3 Zonal Development - R3.2

Seleiﬂ::‘lmnlw Selecﬂtli]?rgl'lx"esult

8 wind farms Capability Review
have submitted applications

Technical & Financial | IRP
& = A

Commissioned

2028-2025

Bidding Process

Allocate capacity according tothe order

13
e EASERE

ey Ay e

03

Future Plan for
Offshore Wind in Taiwan

2025 2035

R3 TARGET 9.6cw® 20.6cw

2026 -2031 gew 2032 - 2035 GGW

R3.1 i R3.2 i R3.3 )
*Grid Connection *Grid Connection *Grid Connection ]
2025 - 2027 i 2028 -2029 i 2030 - 2031

sAlloc. 3 GW i wAlloc. 3GW { wAlloc. 3 GW velopments, additional
*Selection *Selection i !

2022 Q3-04 io2024 o1-02
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=== Floating Offshore Wind Demo. Program (Draft)

SD|0'I::|::::'¢M“|“ GCommissioned
e sl
Current Draft:

B Scale: 6-12 floaters for a single application

B Number of cases: 2 cases as principle, subject
to 1 additional case as appropriate

B Qualifications: No overlap with sensitive sea
areas; Environmental Impact Assessment (EIA)
preliminary approval

B Review items: Technical capability, financial
capability and domestic collaboration

g sEease

My of Euirsiowi ATwry

04

Conclusion

Al d= - - D). (3 A
‘ wveOEVA=T: -®
We will continue to follow our policy of Phase 3 Zonal
Developmentand aim to complete 20.6 GW by 2035.

j International developers and banks are invited to
h furtherinvestin Taiwan's offshore wind power market.

Orsted XNEHER jit.
spe X || CORIO
- R==) B i L OC
CIP ™" @ esz228 b et
A= 1 S A ot " @ BlueFloat
Jera cfa Stonepeak N oelbles MENREN
DA S . &% oo infra Yest
*, -G P
e @, @ corPQ ENERGY W=
(_ skyborn renewablos @Eﬁﬁﬁwwu J ‘(‘O ), FLOTATION ENERGY B A ? ﬂ
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B The selection mechanism of R3.2 has been announced in Nov, 2023.
It is expected that the selection results will be finalized in 2024 Q2.

Yo
()

u WELCOME TO TAIWAN !- We encourage

L0 collaboration between domesticand international industry to ensure

=¥< the sustainable development of offshore wind power in Taiwan.

= Let’s TEAM UP for Offshore Wind !

We welcome your investment in Taiwan. Together, we can strengthen

"

Taiwan's offshore wind power industry.
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